The aim of this study was to develop label for Nile tilapia minimally processed. Analyses were performed to quantify the nutritional components of the fi llets; and information about freshness, date of processing and batch specifi cation was collected. Such data were essential for designing labels providing information about the traceability system and presenting codes for quality identifi cation such as the Quick Response Code (QR Code), which allows the electronic encoding of the product on a database. Mandatory food labeling associated with the use of QR Code are tools that convey information to consumers about food quality and the entire production chain. One hundred sixty-two potential consumers were surveyed about the general characteristics of the product packaged in poly nylon fi lm type, vacuum-packed, used for the packaging of traced fresh-cut fi llets of tilapia minimally processed and kept under refrigeration (0±1 o C). According to the Spearman correlation the variables packaging, general appearance and willingness to purchase the product presented a correlation, with coeffi cients estimated at 0.437, 0.466 and 0.497 respectively.
currently one of the most produced fi sh species in the world, with a production of 333.300 tons in 2010 alone (FAO, 2012) .
Global production of tilapia (Oreochromis niloticus) in 2006 was 1.988.726 tons, generating around US$ 2.220.314.00 to the world market. China is emerging as a major producer (897,276 t), and Brazil takes the seventh place (69.078 t) (FAO, 2008) .
It is estimated that from 1996 to 2005, tilapia production in Brazil grew at an average of 23% yearly, affecting international and domestic markets (BRASIL, 2010) .
At Brazil, in 2010, tilapia and carp were the most cultivated species, which summed represented 63.4% of national production of fi sh this modality, from a continental aquaculture production of 111. 145 This rising interest on the domestic market can be explained by the fact that tilapia possesses the typical features of fi sh preference by the consumer, such as white meat, fi rm texture and delicate fl avor, easy fi lleting and absence of "Y" spines (JORY, ALCESTE & CABRERA, 2000) . Furthermore, the tilapia has valuable nutritional characteristics, is rich in protein, vitamins, and has polyunsaturated fatty acids and low calorifi c value (FIESP, 2010) .
The aim of this study was to develop labeling for Nile tilapia, focusing on traceability of fi llets minimally processed, vacuum-packaged in poly nylon fi lm and stored under refrigeration (0±1 o C).
MATERIAL AND METHODS

ANALYSIS OF COMPONENTS AND TOTAL ENERGY VALUE OF THE PRODUCT
Analysis of nutritional components of the product was performed in compliance to regulating laws. For that purpose, fi llets of Nile tilapia (Oreochromis niloticus) minimally processed, vacuumpacked in poly nylon fi lm package were used to carry out analyses of physical and chemical attributes and shelf life conducted by Savay-da-Silva (2009).
To design the label, the following determinations were made: moisture, total lipids (PREGNOLATTO and PREGNOLATTO, 1985) GROSS & SHIBAMOTO, 1996) .
The calculation of total energy intake was estimated considering the conversion factors of Atwater of 4 kcal/g for protein, 4 kcal/g for carbohydrates and 9 kcal/g for lipid (BRASIL, 2001).
DATA COLLECTION
The product, consisting of 200 g of fi llets of tilapia minimally processed, vacuum-packaged and refrigerated (0±1 o C) (SAVAY-DA-SILVA, 2009) was presented to potential customers. The tests were conducted at three supermarkets, in Piracicaba, São Paulo (Brazil). The interviews were conducted by trained staff that, in agreement with shopkeepers, approached the local people and invited them to participate.
The survey consisted of a questionnaire in which the answers were presented on a Likert scale of 7 points (liked very much, liked, liked a little, neither liked nor disliked, disliked a little, disliked, disliked very much). The survey has allowed assessing general appearance, packaging, color, willingness to purchase, even at higher prices, besides the measurement of attributes concerning preference of consumers (MACIEL, 2011).
The project was submitted to the Ethics Committee for Research -Escola Superior de Agricultura "Luiz de Queiroz" (ESALQ) -University of São Paulo (USP) and approved under protocol number 21 (COET/046).
IDENTIFICATION OF CODES USED AND FINAL DESIGN OF THE LABEL
Afterward evaluation, an investigation was conducted to identify the types of existing codes and which code would be more suitable for the study. This step was performed in partnership with GS1 Brazil, in charge of the Coding System of National Products. It was recommended to use barcode associated with DATAMATRIX, a type of QR Code that has standardized data entry, both are consumer-focused and represent more adequately the objective of this research.
STATISTICAL ANALYSIS
Data regarding packaging, acceptance and willingness to purchase were considered for the descriptive and normality analysis. To investigate the relationship between the variables: "packaging", "general appearance", "purchase interest" and "purchase interest even at higher prices", the Spearman correlation coeffi cient was applied to evaluate possible association relationship between the selected attributes. The statistical software SPSS 15.0 (2006) was used for this analysis.
RESULTS AND DISCUSSION
The current legislation in Brazil, states that the labeling of foods must contain information on energy values; carbohydrates; protein; total, saturated and trans fat; dietary fi ber; sodium; other minerals and vitamins for a certain amount and their corresponding percentage to the daily diet requirements of 2.000 kcal/day (BRASIL, 2005). Nutritional information on the tilapia fi llets (Table 1) showed rich nutritional values.
Overall, fi sh has good quantity and quality of proteins, the variation among species is between 15 to 25 g/100 g (CHHORN and WEBSTER, 2006). In this study, was found 17 grams of protein per 100 g of tilapia fi llet, indicating that it is an excellent protein source. These results are similar to those found in other studies ( The tilapia fi llets minimally processed contain 1.8 g/100 g of lysine. When compared to other foods of animal origin, fi sh contains high levels of lysine, which characterizes its high digestibility, acting as an amino acid starter in the digestive process. The average digestibility for fi sh is 96%, 90% for poultry and 87% for cattle. The high digestibility is attributed to the high biological value of the protein. Fish is used to offset the absence of lysine and isoleucine in diets defi cient in these substances (OETTERER, 2002) .
Values for lipids found in this study are higher than those analyzed by Simões et al. (2007) . However, fat content can vary due to age, sex, sexual maturity, diet and season of the year when the fi shes were caught (CHHORN and WEBSTER, 2006).
Consumer's interest in relation to food quality has increased and therefore information on the labels of products has received more attention. However, the interpretation of the information is not always effi cient and the inclusion of references or control patterns that optimize a better understanding of the food offered to the consumer is suggested, as in the case of using the QR Code (BORGMEIER and WESTENHOEFER, 2009). 
TEST WITH CONSUMERS
Test results with potential consumers indicated 75% of approval of the packaging and for the overall appearance of the product, 97% indicated positive acceptance.
The acceptability of a product should be considered optimal when it is above 90%; good, above 80%; moderate, above 70%; and reasonable, above 60% (MAIA et al., 2008) .
Regarding the willingness of the consumer to purchase the product, 83% were willing to do so. But this number drops to 69% when the product is considered more expensive. The correlations can be classifi ed according to the calculated coeffi cients (r) on a scale that ranges from the perfect positive correlation to the perfect negative correlation (LEVIN and FOX, 2004 ). According to this classifi cation, the results of this study show low positive correlations (0.10 to 0.29) and moderate positive (0.30 to 0.49), although all are signifi cant at 1% (Table 2) . Packaging X willingness to purchase the product 0.466(**) 162
Packaging X willingness to purchase the product even at higher prices 0.261(**) 162
General appearance X willingness to purchase the product 0,497(**) 162
General appearance X willingness to purchase the product even at higher prices 0,271(**) 162
Notes: **signifi cant correlation at 1%. R = correlation coeffi cient of Spearman. N = total number of subjects in the sample.
Variables of packaging, general appearance and willingness to purchase the product showed a stronger association relationship; indicating, therefore, that when packaging acceptance or general appearance approval increases, so does the willingness to purchase the product. However, when willingness to purchase the product even at a higher price is considered, the conventional correlations decrease, indicating that when there is an increase on price, the consumer shows lower interest on buying it.
FINAL DESIGN OF THE LABEL
Once the acceptance of the product was positive, the fi nal design of the label was performed including the results of the fi llet analyses and electronic coding, following the labeling standards and standardization proposed by ANVISA (BRASIL, 2005) . The Figure 1 shows the fi nal labeling with the highlighted codes.
FIGURE 1 -PACKAGE WITH HIGHLIGHTS CONTAINING THE FILLET OF TILAPIA MINIMALLY PROCESSED AND REFRIGERATED
Food labels should help consumers to make their choice for the product (BORGMEIER and WESTENHOEFER, 2009). The improvement of fi sh labeling is needed in the market. While the packaging aims at maintaining the quality of the product, the labeling provides the consumer access to information that will help they decide on purchasing it, besides facilitating the process of monitoring and controlling the supply chain.
Food labels are important to provide reassurance to consumers. A study carried out by Gonçalves, Passos & Biedrzycki (2009) with 162 students (undergraduate and graduate) of Food Engineering course showed that 75% of respondents had concerns about the fi sh packaging.
Regarding food safety, the implementing of electronic systems for traceability has been very important because it permits to control the entire chain, monitoring even the environmental conditions to which the food has been exposed (CARTASEGNA et al., 2010) .
In research conducted in Brazil, to validate the country's compliance with global trends on food consumption, it was observed that 34% of respondents considered the trend for convenient/ practical labeling process a priority and 69% stated that they read the food labels. Among consumers who are concerned with a healthy diet and welfare, 37% underscores fi sh as an important food source for health (FIESP, 2010) .
To ensure traceability of the product through a code that provides security, it was proposed a system based on a combination of 2D codes (QR Code). The system identifi es the product, giving it a unique series, which is issued by a server database, and printed in 2D-code on paper or plastic plate.
All information concerning producers, transporters and retailers should be sent via the Internet and stored in the server. The code may be read by cameras, computers or phones that, equipped with a free software program, decode the information (SEINE et al., 2004) . Thus, the consumer is able to obtain information about the records of the product with a single operation. The QR Code, developed in this study, contains the suggested information shown in Figures 2 and 3 . They are proposals for the use of the QR code to track products by providing information about the production chain and that can be accessible to consumers.
Therefore, the fi gures contain information about the geographic location of the farm cultivation, the parameters analyzed on the water quality of cultivation, processing and storage temperature and by which the fi sh passed and microbiological quality of tilapia fi llets. There was also the identifi cation of nutritional quality and providing a possible preview of preparation with the fi let.
All this information can be provided to consumers in order to build customer loyalty and ensure product safety.
The higher volume of information about the product offered to consumers in addition to providing correlated information not only in terms of the brand name, but also about the technology applied in manufacturing the food and its origin, are factors that tend to alter consumer behavior in choosing and consuming the product (RIBEIRO et al., 2008) .
However, there is a large proportion of the population that does not comply with dietary recommendations, particularly those related to the consumption of fi sh, fruits and vegetables. It is related to inadequate communication strategy. Communication and information focusing on specifi c audiences resulting in a better positive impact (PIENIAK et al., 2010) .
Initiatives aimed at ensuring fi sh quality are important, including the process to increase household fi sh consumption which is still below levels recommended by FAO (BRASIL, 2010). High prices and poor quality are still major barriers to fi sh consumption in Brazil (FAO, 2005, GALVÃO et al., 2010).
Nutritional information as well as data related to the origin, fi shery or production, species, shelf life, appearance (gutted, headless, fi lleted, frozen, refrigerated, thawed) must be clear and comply to legislation. A study conducted in Madrid (Spain) in 285 fi sh shops of food-markets showed that only 17.2% of the products was properly labeled in compliance to the laws of that country (ASENSIO and MONTERO, 2008).
English consumers have an interest in the information appearing on the label of fi sh, including information about its origin, quality and sustainability in the production chain (JAFFRY et al., 2004) .
According to Peniak et al. (2008) in Europe was observed that for the costumers most important information on the label of the fi sh are the specie, shelf life and price, already for Belgian consumers the most important information are those about freshness, shelf life, cooking recommendation and nutritional information.
In China, where fi sh is a staple diet, consumers are concerned with the lack of safety of food supplied from fi sheries (FENG, 2003; ZHOU, 2004) .
Consumers understand the importance of the information contained on the label and are more interested in practical information, such as preparation methods, reassurance of safety and quality of the fi sh brand and its products (PIENIAK et al., 2011) .
Fish is a perishable food; therefore, investing in food safety is a promising market niche considering the demand for high-quality products and issues concerning risks for consumers. In the fi sh market, consumers need to have access to thorough and reliable information about its origin and other essential characteristics. Thus, labels have become the unique source of information at the purchase moment, so they must contain relevant data of easy visualization (ASENSIO and MONTERO, 2008).
Changes in global fi sh market should take into account more detailed and comprehensive monitoring by competent authorities as means to ensure product quality. The development of reliable and sensitive methods for traceability has grown in recent years (SCHRÖDER, 2008) . This allows consumers to access record information of the product in a single operation. The QR Code developed in this study contains the suggested information shown in Figures 2 and 3 . The use of QR is proposed for tracking product by providing information about the production chain that can be accessible to consumers.
CONCLUSION
In the present study was observed the infl uence of the label on the product acceptance; justifying that the investment in this area is a determining factor for the expansion of domestic fi sh market.
Results suggest that potential customers who approved the overall appearance and packaging of the product also showed willingness to purchase it; therefore, there is a relationship of association between these variables. The same is true regarding the packaging and overall appearance, i.e., respondents who approved the package also appreciated the appearance of the product.
A similar result, but with a less signifi cant relationship, was found between the packaging, appearance and general willingness to purchase the product, even at higher prices.
The design of the label was effective for the purpose of traceability, allowing the consumer to visualize information about the entire production chain. Besides, the product is presented in a practical way, which characterizes it as a product of convenience, in line with market trends.
The use of QR Code as a label for fi sh traceability made the difference, allowing the participation of consumers on the tracing system. 
RESUMO
